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ON PREiaSE WATER TREATMEHT METHOD 



BACKGROUND OF THE IHVEHTION 

The present invention relates to a water treatment 
method for use In a post-oix beverage dispenser. 
5 p«>M«riPtlon Of thft BlfiX?r9\ffi<» Agfc 

in some locations, water sterility ie a health 
issue, and restricts the uBe of on premise beverage 
preparation «.achines (generally referred to as "post- 
mix" equipment) , Where water is to be used in beverage 
10 preparation, excessive bicarbonate hardness is 
undesirable, since it reduces the acidity of the 
beverage and affects taste. Volatiles in water, such as 
organics and chlorine also can have an affect on its 
taste. Particularly hologenated organics (tri- 
15 halomethanes, generally described as THKs) have recently 
given rise to consumer concerns and regulatory 
restriction, suspended matter and turbidity reduces the 
quality of water both when consumed alone, and on mixing 
to produce a beverage. Finally, in certain locations, 
20 consumers have also shown concerns regarding the heavy 

♦^His too has been the 
metal content of water, and this too 

subject of legislation in some countries. 

Dissolved air in raw water, although not xn xtself 
a water quality aspect, can reduce the effectiveness of 
25 carbonation in post-»ix equipment, and make dispensing 
difficult due to foaming. A means of deaerating water 
is advantageous for such e«juipment. it is noted that 
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water deaeration is always carried out prior to 
carbonation in bottling and canning plants. 

Therefore, a simple nethod for in-house, or in- 
fttore, removal of microbiological contamination, 
5 bicarbonate hardness, volatile organic compounds (VOCs) 
- particularly THMs - as well as chlorine and heavy 
metals, is important for meeting certain consumer 
concerns, raising the quality of drinking water in some 
locations, and improving the taste of on premise 
10 prepared beverages in certain outlets. Additionally, 
deaeration of water is highly desirable for post-mix 
outlets, and can lead to reduced foam on dispensing and 
better beverage quality. However, on premise water 
treatment systems must meet the following criteria: 
15 - Low cost of original equipment; 

High reliability in absence of technical 
monitoring or controls; 

All the above-stated quality criteria (i.e. 
sterility, bicarbonate hardness, chlorine, 
20 THM3/VOC8. turbidity, heavy metals and 

desirably, deaeration) ; 

Simple, convenient, safe operation by non- 
qualified people (i.e. in-store or in-home) ; 
Low cost of maintenance and operation; and 
25 - Low space-utiliaation, 

currently available systems for use in-home and/or 
in-store do not meet all the quality and other criteria, 
such systems include carbon filtration systems. These 
syeteias only address chlorine and Vocs/THMs, but 
30 organics are effectively removed only when the filter is 
regularly maintained. When maintenance is poor, such 
devices can actually act as biological contaminatore . 
Thus, carbon filtration systems can cause problems in 
one area while inadequately addressing other areas. 
35 Another conventional system uses reverse osmosis, 

such a system addresses bicarbonate hardness, heavy 
metals and microbiological contaminants only. Reverse 
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osmosis systems require significant maintenance. 
Moreover « VOCs/THtis are not treated and these together 
with chlorine, can actually damage the reverse osmotic 
aeabrane and reduce its effectiveness. 
5 Simple ion-exchange systems are also known. These 

systems normally address only bicarbonate hardness or^ 
if more complicated, the total metaX and salt content of 
water. However, these systcBS need regular maintenance 
such as the regeneration of the ion-exchange resin. If 
10 such maintenance is not carried out, these systems can 
actually produce treated water of worse quality than 
untreated water. Chlorine is untreated and can damage 
the ion-exchange resins in these systems. Moreover, 
VOCs/THMft are untreated and microbiological contaminants 
15 are not only untreated but may actually be significantly 
increased due to microbiological growth on the resin. 

Simple filtration has been used where turbidity is 
a water quality issue. such filtration addresses this 
criteria only, and can Increase microbiological 
20 contamination if not regularly maintained. 

Water sterilization systems using chemicals are 
known. Such systems address only the microbiological 
contaminant criterion and need careful maintenance to 
ensure that chemicals cannot pass into the treated 
25 water. 

Hone of these above-mentioned conventional systems 
are easily maintained by the non-expert user. Moreover, 
all of these systens have significant penalties if the 
user fails to carry out prcpper maintenance. Although 
30 none of the above-mentioned systems meet the whole set 
of quality criteria discussed, all but the simplest and 
least reliable are costly both to buy end maintain. 

U.S. patent 4,844,796 to Plester teaches the 
principles of heat treating water. This systems, 
35 however, includes carbon and sand filtration in a first 
cartridge section and further filtration and an 
activated carbon screen in a second cartridge section. 
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It is desired to avoid Buch filtration and to expand the 
water treatment quality criteria. 

Accordingly, it is a pri»ary object ot the present 
invention to provide an improved method for treating all 
the water quality criteria named microbiological 
contamination, bicarbonate hardness, VOC»/THKs, 
chlorine, turbidity and heavy jnetals) . 

It is a further object of the present invention to 
provide a method which is simple, cheap, compact, 
involves low and non-expert maintenance and has no water 
quality risk if the user does not properly maintain the 

system* ^ 

m this regard, it ie a further object of the 
present invention to provide a method wherein the user 
is forced to take steps to maintain the systea. 

A further object of the present invention is to 
provide a method wherein the apparatus re»alns hot until 
tr«at««nt is completed to th^r^by avoid microbiological 
recont-aminaticn * 

These objects are also fulfilled by a method of 
treating water for u»e in a post-mix beverage dispenser 
comprising the step of providing a housing « 
collector, an inlet, an outlet and a head-space. The 
housing defines a water treatment chamber and receives 
water through the inlet. The method further comprises 
the steps of heating the water in the water treatment 
chamber for a predetermined period of time to break down 
bicarbonate hardness in the water and providing a 
collector on which precipitates from the water can be 
deposited. Gases disentrained from the water are 
collected in the head-epace of the housing and water 
from the outlet is received in a storage tank. The 
method further comprises the step of keeping the water 
stored in the storage tank out of contact with air or 
other gases in a headspace of the storage tank by 
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providing a collapBibU water chantoer including a 
movable hermetic barrier contacting tha water in the 
storage tank and capable of following changes of water 
volume in the water chanber. 

Moreover, these objects are fulfilled by a ttethod 
of treating water for uee in a post-»ix beverage 
dispenser co»prieing the steps of introducing water into 
a housing, the housing having a collector and a head- 
,pace and heating the water in the housing to break down 
bicarbonate hardneae in the water. Carbonates are 
deposited on the collector and heavy laetals are 
codeposited on the collector due to change in pH of the 
water. The method further comprises the steps of 
collecting gases disentrained from the water in the 
head-space of the housing and maintaining the water in 
the housing for a predetermined period of time. The 
water is heated during at least the predetermined period 
of time. The water i» then supplied trcm the housing to 
a storage tank and the water stored in the storage tank 
is kept out of contact with air or other gases in a 
ixeadapace of the storage tank by providing a collapsible 
wat«r chamber including a movable hermetic barrier 
contacting the water in the storage tank and capable of 
following changes of water volume in the water chamber. 

A method for satisfying these and other oblects 
further comprises the step of introducing water into a 
housing or cartridge, the housing having a collector and 
a filter. The filter has a shorter useful life than the 
collector. The water is moved through the housing with 
the water first flowing through the collector and then 
through the filter. The method further includes the 
step of heating the water in th« housing to break down 
bicarbonate h.rdnes. in the water thereby depositing 
carbonates on the collector. The carbonates gradually 
i reduce proper functioning of the collector. A condxtion 
of the filter which changes as a function of the 
depositing of said bicarbonates thereon which will 
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eventually blocX the flow of vater through the filter is 
monitored. The collector will only partially be blocked 
when the filter is completely blocked such that water 
could flow through the collector but the flow of water 
5 through the collector is prevented by the blocking of 
the filter. This blocked filter will therefore signal 
the need for naintenance of the collector. 

Further scope of applicability of the present 
invention will become apparent fro» the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and specific 
examples, while indicating preferred cmbodiBients of the 
invention, are given by way of illustration only, since 
various changes and modifications within the spirit and 
scope of the invention will become apparent to those 
skilled in the art from this detailed description. 
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The present invention will become more fully 
understood from the detailed description given 
20 hereinbelow and the accompanying drawings which are 
given by way of illustration only, and thus arc not 
limitative of the present invention, and wherein: 

Figure i shows the basic apparatus used with the 
method of the present invention; 
25 Figure 2 shows an alternative arrangement for the 

product water storage tank of the present invention; 

Figure 3 shows an alternative control system using 
electrical heating; 

Figure 4 shows an alternative gas heating system of 

30 the present invention; and 

Figure 5 shows a reduced scale, perspective view of 
a cartridge used in the present invention. 

Referring in detail to the drawings and with 
3S particular reference to Figure 1, the apparatus of the 



present invention is shown. This apparatus includes a 
rejBovable/diaposable housing or cartridge X having a 
mesh structure 2 and a float valve 3. The interior of 
cartridge I foms a water treat»cnt oha»ber. The mesh 
5 structure 2 can be metaX or plastic. The Eesh structure 
2 acts as a collector means through which water flows as 
will he described below. 

Optional baffles 4 aay be provided in the meab 
structure 2 in cartridge 1. These baffles 4 guide the 
10 water along a tortuous path from one end of the 
cartridge 1 to another as indicated by the arrows. The 
baffles 4 can be either teetal or plastic and will ensure 
good distribution, avoidance of short-circuiting and 
good particle settling. 
15 m Figure 5, the toroidal shape of cartridge 1 can 

be seen. In other words, the cartridge 1 has a 
cylindrical shape with a longitudinal cavity 5. This 
cavity 5 is shown as terminating within the cartridge 1. 
but this cavity 5 could extend coapleteiy througn the 
20 cartridge 1. 

As Figure 1 shows, cartridge i is heated by an 
internal heater 6 or an external heating-mantle 6a (as 
indicated in dotted lines). The internal beater e is 
inserted into the centrally located cavity 5. While 
25 cartridge 1 is disposable, the internal heater 6 or 
heating-mantle 6a act as a pemanent heating means. The 
cartridge 1 is insertable on or into either of these 
heaters and is readily removable therefrom. It is 
contemplated that only one heater 6 or 6a will be used; 
30 however, both heaters can be used, if necessary. The 
external heating-mantle 6a can surround all of the 
generally cylindrioal cartridge 1 or only a part of this 
cartridge, of course, other heating arrangements should 
be readily apparent to those skilled in the art. 
35 Internal pipes are arranged within the cartridge 1. 

These pipes includes inlet pipe 7 which ducts incoming 
untreated water to the base of cartridge 1. An outlet 
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pipe 8 ducts the treated water from the top of the 
cartridge 1. These pipes 7 and 8 can respectively be 
coneidered as a vater inlet and a water outlet to the 
water treat»cnt chainber in cartridge 1. 
5 The cartridge 1 is located within the apparatus by 

a removable head 9. cartridge i can be screwed onto 

head 9 or attached thereto by any other suitable means. 

This head d and cartridge l aerely need to be connected 

Buch that water will not leak frott cartridge 1. 
10 suitable gaakats or 0-rings can be used to ensure an 

hermetic seal between head 9 and cartridge 1, if so 

desired. 

The head 9 contains the inlet/outXet water piping 
and a vent 10 for the gases as will be explained below. 
15 vent 10 can siaply be a pipe extending from the interior 
of the cartridge 1- The cartridge 1 is readily 
renovable from an insulating aantle 41. This mantle 41 
can easily be opened to provide access for changing 
cartridge X . 

20 Head 9 is removable froa cartridge 1. The head 9 

can be extracted froa mantle 41 with the cartridge 1 or 
alternatively, can be separated from the cartridge 1 and 
remain within this mantle 41. Appropriate couplings 
(euch as quick release couplings) are provided for the 
25 pipes 7, 8 and vent 10 so that these elements can 
readily be connected or disconnected to existing piping 
structure within the cartridge 1. Alternatively, theee 
pipes 7, 8 and vent 10 can simply be inserted into the 
cartridge 1 when head 9 is placed on the mantle 41- One 
30 skilled in the art should appreciated many different 
arrangements whereby the cartridge 1 can be readily 
inserted into and removed from mantle 41. 

untreated raw water indicated by numeral IS enters 
the system through water main 52. This water passes 
through valve 54 and a mechanical flow control 16. 
valve 54 can be omitted and control means 16 can act as 
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the sole inlet control between the wat«r main 52 and 
cartridge l. 

The control means 16 controls flow of the water 
through the cartridge i. The control neane or flow 
5 control 16 will control the velocity of the water 
through the cartridge 1 8ii<Sh that the water will remain 
in the cartridge for a predetermined period of time, 
usually 10-60 minutes. 

The water in inlet pipe 7 travels through a heat 
10 exchanger 18. The raw water 15 ie heated by outgoing 
treated water indicated by numeral 19. Thi© will reduce 
the teBperature of product water 20 close to the 
temperature of the incoming raw water 15. 

The heated raw water 21 will enter cartridge 1 and 
15 be ducted to the base of the cartridge by the inlet pipe 
7. Vhia water will then rise through the cartridge 1 
being heated by the internal heater 6 or the external 
heating-mantle 6a. The water will rise to the level of 
the float valve 3 and will be ducted out of the 
20 cartridge 1 by the outlet pipe 8. 

Gasaes disentrained within the cartridge 1 consists 
mainly of whatever VOCa/THMs, air and chlorine are 
dissolved in the raw water as well as carbon dioxide 
formed during the heat induced decomposition of 
25 bicarbonate. In particular, volatiles will be removed 
due to the rise in temperature and attendant reduction 
in solubility of the water. These volatiles will also 
be removed by the stripping effect of dissolved air and 
nascent carbon dioxide generated by the breakdown of 
30 bicarbonate hardness. 

Gasses collect in the head-space 11 of the 
cartridge 1 and are released periodically together with 
Steam by float valve 3. These gasses are then vented 
through vent 10. Solids contained in the raw water 15, 
35 or forroed by the decoaposition of bicarbonates, or heavy 
metals whose solubility has been reduced, ar« deposited 
in the mesh structure 2 of cartridge 1. The 
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bicarbonates, heavy metals and any otner precipitates 
from the water can be considered as certain precipitated 
solids which are collected by the asesh structure 
(collector aeans) 2. 
5 In particular, precipitated solids collect on the 

surface of the mesh structure 2 provided the process 
criteria (tenperature and residence time) are 
appropriately maintained. The heat from internal heater 
6 or heating-mantle 6a will breaX down the bicarbonate 
10 hardness, depositing carbonates on the mesh structure 2. 
Accordingly, the cartridge 1 is a reaction chamber in 
which bicarbonate is removed out of solution in the 
water by thermal decomposition, which changes the 
bicarbonate to carbonate and carbon dioxide. The 
15 carbonate is insoluble and deposits as a hard "fur" 
(clinging sediment) on the mesh structure 2 and other 
hot surfaces within the disposable cartridge 1. 

As will be explained below, these deposits 
eventually reduce the internal capacity of the cartridge 
20 1 to a point beyond which the thermal decomposition can 
no longer be completed because the reduced apace in the 
cartridge results in a reduction in the treatment time 
available for the water in the cartridge. In other 
words, carbonates and heavy metals are codeposited and 
25 gradually fill up the cartridge 1 reducing its void 
space and thus reducing residence time of the water in 
the cartridge. The heavy metals are codeposited with 
the carbonates due to the resultant change in pH of the 
water. As the residence time is reduced, so is the time 
30 available for the precipitation to take place. At some 
point, when the deposits have reached a certain level 
and the voidage within the cartridge has been r<.duced to 
a certain degree, there is no longer sufficient space in 
the cartridge 1 to achieve minimum residence time needed 
35 to complete the precipitation process. Then water with 
precipitatable dissolved solids will enter a polishing 
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ring filter 22. Thie ring filter 22 will hB described 
in BOre detail below. 

AS set forth above, the cartridge I has a free 
internal gas/liquid surface at head-space 11 where 
volatiles are collected and diecharged by the internally 
operated valving device 3. The volatiles (VOCa/THMs and 
chlorine) are removed due to the rise in temperature and 
attendant reduction in solubility and also by the 
stripping effect of dissolved air ana of nascent carbon 
dioxide generated by the breakdown of bicarbonate 
hardness. Water sterility is achieved by heating the 
water over an appropriate tine period. Turbidity is 
removed within the cartridge 1 due to settling induced 
by the low fluid velocity controlled by the control 
means 16 and by the fine filtration »esh or filter 22. 

The ring filter 22 is a filter neans. The water at 
the top of the cartridge is ducted through this ring 
filter 22 which acts as a polishing filter. cotton- 
wool, fine sand and/or plastic granules, porous plastic 
or siailar material can be used for filter 22. Any 
material suitable for fine, depth-filtration can be used 
for ring filter 22. The filter 22 will initially have 
a function of removing or polishing winute carry-over of 
solids in solid {i.e. non-dissolved) form. The filter 
22 is arranged to be in contact with either the internal 
heater 6 or alternatively, the heating-mantle 6a. The 
water leaving the filter 22 will eventually enter the 
outlet pipe 8 and leave cartridge 1. 

Bicarbonate escaping the mesh structure 2 (due to 
30 inadequate decomposition in cartridge 1) will deposit on 
filter 22- Until water with precipitatable dissolved 
solids enters the ring filter 22, this filter generally 
only removes odd specks of escaping solid. In other 
words, carry-over of dissolved solids should not 
35 normally reach filter 22, since such dissolved solids 
should be deposited on aesh structure 2; however, when 
the voidage within the mesh structure z is reduced and 
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th« cartridge 1 is spei^t, precipitatablo dissolved 
solid* will c*rry-ov«r to ring filter 22. Sxnce the 
ring filter 22 contacts the intemel heater 6 e«d/or the 
heating-»antle 6a, it will be heated and the non- 
5 completed precipitation will continue or be completed in 
the filter 22. Carry-over off die.olved solids would 
normally paee through filter 22 and not affect it. 
Because ring filter 22 is heated, however, a poot- 
reaction is lnd«c«d and the non-co»pl^ted precipitation 
10 will continue or be coapleted. 

Because th« filter 22 has »inute pores compared to 
th. »esh structure 2, the filter 22 fills ^^-^ 
very quickly due to the carry-over. These deposits wxll 
signal the need to change cartridge ^' J^'f 
15 bicarbonates will decompose and blocX rxng filter 22 
rendering the cartridge unumable. The user will then be 
forced to exchange the cartridge for a fresh one. 

water would continue to pass through the mesh 
structure 2 except that the blocked filter 22 prevents 
20 such flow. in other vords, if the filter 22 were not 
present, water would continue to flow through the mesh 
structure 2 and exit the filter. While some 
purification of the water would occur, the water exiting 
the cartridge 1 would not be ade^ately treated 
25 Because filter 22 is present, water flow will ^^-^^^^^ 
When this filter becomes blocked due ^--^o-^ 
being carried over. The condition ot the filter 22 w.ll 
Change as a function of the depositing of 
thereon. This condition of filter 22 can be -^-^^-J^ 
30 When the filter 22 is eventually blocked, the user will 
therefore be automatically signaled of the need for 
maintenance of th. mesh structure ^^-^^^^^^^T^ 
wnen the filter 22 is blocked, the --rtr.^ 1 is 
basically spent and the cartridge outlet blocked The 
35 user will therefore be forced to replace cartridge 1. 

water sterility 1. achieved with the present 
^ apparatus by heating the water over an appropriate 
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p«iod Of tiine under the control of control 16. 
Uidity is removed fro» the water -^^^^^^^^/'^^'^^ 
1 due to the settling induced by the low 
«„d by the filter 22 provided at the outlet of the 

' "'"^'Xin. treated water 19 passes into «n 

25. This air-cooler 25 has a conventional fin-typ. 
construction for air cooling. ^-P;-^-* 
treated water 19 i» reduced by S'C. to 20 c. jmie 
ensures that the outgoing treated water 19 no longer has 
a temperature wUch can cause bicarbonate decomposition 
and ^olid deposition within the heat exchanger 18. Such 
bicarbonate decoBposition and solid deposition could 
render the heat exchanger 18 inoperative. ^^^^'^^ 
air-cooler 25 will ensure that incoming raw 
be heated within the heat exchanger 16 to a temperature 
Which would induce premature precipitation of *i««=>^^«^ 
solids m the incoming raw vater, and thus lead to 
ultimate blockage inside the heat exchanger. 

-)i loavina the heat exehangar 
20 The heated raw water 2X leaving 

la has a temperature which is 5-C. to 20-C. lower ^an 
the operating temperature of the cartridge 1- This 
■.I «.,4^viv reach the correct operating 
water will quicXiy reacn «.^^.t.-ri 
temperature upon entering cartridge 1. A cool treated 

I. o4.^— « is secured with the present 
25 water outlet stream is securea ^ v-.*. 

apparatus and method. The heat exchanger also aids heat 
economy such that a thermally efficient syste. is 
Obtained. Also, by reducing the ^-P-^-^^ 
treated water, overheating ot a <ii«pe-er 
30 having built-in refrigeration can be avoided. 
30 navin^, ^«„^^,ture in cartridge 1 is m the 

The operating temperature j." ' 

.0-c. to 110-.. . bu. Bay b. 
When the water contains a high P"P«""» °' 
Jiu» or POtassi>» hi=arbo».t». ''•'•"T't^^.^ 
35 xept as low a= practical, within the ne«« 

quality. ThlB will enable the sy.te» to operate at a 
low pressure and to BinlBlae energy conso-ption. 
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Preferably, the water vill be fed by pressure from 
water main 52 without the necesBlty of a water feed 
puiap. Of course, such a pwp could be used. The 
residence tim- of the water in the cartridge 1 is 
5 controlled by the control aeans 16 and the design of the 
free voluae of the cartridge 1. If a «ater pump is 
used, the control weans 16 can cause this pump to supply 
water to the cartridge when appropriate. Residence 
times of water within the cartridge 1 are in the order 
10 of 10-60 ainutes as noted above. 

The product water 20 enters storage tank 26 from 
the heat exchanger X8. An air cushion 27 is provided 
within the storage tank 26. Head-space gases such as 
air are found in this cushion 27. This air cushion is 
15 separated froa the stored water 28 by a movable hermetic 
barrier 29. Barrier 29 contacts the water in water 
chaaber 56 and follows changes in water voluae. This 
barrier 29 will therefore Keep the water in the storage 
tank out of contact with head-apace gassa. A gaseous 
20 head-space will not be permitted to b* torn abova eind in 
contact with the water. The barrier 29 will permit 
water storage without recontamination of the water with 
atmosphere . 

This movable barrier 29 can be a flexible membrane, 
25 a floating platform on the surface of the water in tank 
26 or any other suitable structure. If a flexible 
membrane is used as the barrier 29, it can be made from 
plastic, rubber or any suitable material. The air 
cushion 27 is trapped in the head-space of the storage 
30 tank 26. Pressure of the air ouahion 27 therefore 
increases as the quantity of stored water 28 increaees. 

in very small installations. where control 
simplification is desired, the controls described below 
can be simplified by allowing the pressure of the air 
35 cushion 27 to stop the water flow once this pressure has 
reached equilibrium with the water main pressure. In 
such an arrangement, the flow would automatically 
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restart when stored water 28 is withdrawn and the 
pressure of the air cushion 27 fall a ♦ In ftu<2h a case, 
cartridge i must he oversised in capacity to doal with 
the condition of cold starting. 
5 Alternatively « as shown in Figure 2, instead of an 

air cushion 27, the barrier 29 can Bove a actuator 30. 
This actuator 30 can he a vertically movable platform 
within the storage tank 26. Upon reaching a certain 
height, the actuator 30 will trigger a level Bwitch 31. 

10 The level switch 31 is part of the control system of the 
apparatus described below. When it is necessary to 
operate with cartridge X having a temperature above 
lOO'C,, a back pressure on the cartridge 1 can be 
provided by a simple, conventional spring-relief valve 

15 32. 

The purpose of barrier 29 is to permit water 
storage without recontamination of the water as noted 
above. The water is out of contact with the ambient 
environinent • Air within the storage tanX (such as air 
20 cuahion 27) i» kept out of contact with the stored water 
28, The barrier can aleiio prevent the formation of a 
gaseous head-space in contact with the water in chamber 
56* 

The purpose of the storage tank 26 is to enable the 
25 sizing of cartridge 1 and its heaters (6 or 6a) to be 
minimal and compact, by not needing to meet pre*-drav 
requirements. One ptixpose of the air cushion 27 is to 
provide a back pressure on the cartridge 1. This will 
enable operating temperatures in the cartridge above 
30 100 'C* jsimilarly to the spring-relief valve 32* 

In cas© of electrical heating as shown in Figure 
heaters 6 or 6a can be sized to provide fixed heat 
generation consisting of required sensible heat, plus a 
small amount of evaporation^ plus heat losses. 
35 solenoid-operated stop valve 35 is located in the 
removable head 9. This stop valve 35 is closed whenever 
cartridge 1 is below the correct temperature of water 
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treatment. In such a condition, no Bt*aa will be 
generated in its head-space, such steam is detected by 
thenaal switch 36 located iMiediately after head 9. 

When thermal switch 36 detects steaa, the stop 
5 valve 35 opens to permit treated water to flow from 
cartridge i. When storage tanX 26 is full, the air 
cushion 27 reaches maximum pressure. This can b« 
detected by pressure switch 37 or level switch 31, 
Either awitcdi can close a stop valve 35 end turn off the 

XO heater 6 or 6a. 

As the stored water 28 is withdrawn from the 
storage tanX 26, the pressure on the air cushion 27 
falls. The heater 6 or 6a will then be switched back 
on. However, stop valve 35 does not immediately open. 
15 This valve 35 is kept dosed by thermal switch 36 until 
steam is generated end the correct treatment temperature 
is established. The effluent gasses ducted in pipe 10 
of Figure 1 contain mainly steam. Thaae gases are 
condensed in a finned coiled tube 39. The condensate 
20 collects in drip tray 40. in the embodiment shown in 
Figure 2, the air cushion 27 is replaced by an actuator 
30 and the level switch 31 performs all the functions 
described for the pressure switch 37, 

Turning now to Figure 3, a simple on/off therTaostat 
25 system can instead be used. Because many of the 
elements in the embodiment of Figure 3 are the same as 
those of Figure 1, their description will now be 
omitted. The on/off thermostat system of Figure 3 is 
used when the heat capacity of the heater 6 or 6a is low 
30 enough to permit good temperature control. In this 
case, the thermal switch 36 is located within the head- 
space 11 Of cartridge 1. This thermal switch 36 will 
switch heater 6 or 6a on and off by an electrical switch 
38 * 

35 " Figure I indicates a dispenser 50 connected to the 
Stored water 28 in storage tank 26. It should be noted 
that water flows directly from the cartridge 1 to the 
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Storage tanJc 26 and then to the this dispenser 50 
without the need for additional treatment. In 
particular, there is no chemical treatment of the water 
after it leaves the cartridge 1. Moreover, (diemicals 
5 are not added to the cartridge to treat the water 
therein. Conventional carbon/send filtration i» avoided 
in the present apparatus while increased water treatment 
quality criteria are aet. 

The dispenser 50 indicated in Figure 1 ie merely 
10 shown ae a block diagram. It should be clear to one of 
ordinary skill in the art that various dispensing 
arrangements may be incorporated ae such a dispenser- 
Treated water released from this dispenser 50 can be 
used in a post-mix beverage dispenser. In fact, 
15 household or in-store users can tap the water from the 
storage tank 26 and drink it as treated water without 
the water going to dispenser 50. This treated water 
could therefore be used for domestic drinking or cooking 
purposes . 

20 Turning now to Figure 4, an alternate heating 

arrangement is shown. Because many of the elements in 
the e-bodiment of Figure 4 are the same as those of 
Figure 1, their description will now be omitted. Gas 
heating is used in this embodiment of Figure 4 instead 
25 of internal heater 6. An external heating -mantle 6a may 
or may not be used depending upon the heating 
requirements of the apparatus. 

cartridge 1 and head 9 have an internal chimney 44 
in the embodiment of Figure 4. Thermal switch 36 is 
30 located in the head-space H of cartridge l. This 
thermal switch 36 will switch gas valve 45 on and off. 
The gas flame will then be lit by spark plug 4 6 and 
ignition will be controlled in a conventional manner to 
ensure safe operation- The gas supply for the flame can 
35 be provided by a gas cylinder 47. The gas cylinder 47 
is located beneath the internal chimney 44. The gas 
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cylinder 47 and gas valve 45 are a part of the heater 
means of the Figure 4 eabodiaent. 

The arrangement of Figure 4 is easily portable and 
can be used in many different applications. For 
5 example , this arrangement can be used at fairs, picnics 
or other locations where electrical power is not readily 
available. If an external heating mantle 6a is also 
provided, this Figure 4 embodiment can also readily be 
used when electrical power is available and gas heating 
10 is not desired. 

Apart from tha water treatment apparatus of the 
present invention, a water treatment method is provided. 
In this water treatment method, water is introduced into 
the cartridge 1 and passed through the mesh structure 2. 
15 The water is heated by either the internal heater 6, by 
the external heating-mantle 6a or by a flame from gas 
cylinder 47. This heating will cause breakdown of 
bicarbonate hardness of the water. A collector or mesh 
structure 2 is provided on which the bicarbonate and 
20 other precipitates can be deposited. Gasses 
disentrained from the water are collected in head-space 
11- Storage tank 26 is provided to receive the water 
from the outlet of the cartridge l. This water is kept 
out of contact with air or other gases in a head-space 
25 of the storage tank 26 by providing a collapsible water 
chamber 56 Including hermetic barrier 29. This barrier 
29 contacts the water in the storage tank 26 and follows 
changes in water volume in the water chamber 56. 

The method of the invention further includes the 
30 steps of introducing water into the housing or cartridge 
1. A collector or laeah structure 2 and head-space 11 
are provided in the housing. The water is heated by 
either the internal heater 6, by the external heating- 
mantle 6a or by a flame from gas cylinder 47. This 
35 heating will cause breakdown of the bicarbonates in the 
water which will be deposited on the mesh structure or 
collector 2. Heavy metals will be codeposited on this 
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m«ah structure 2 due to the resultant change in pH of 
the water. cassee disentrained froBi the water are 
collected in head-space 11. The water le »aintaine<l in 
the cartridge 1 for a predetermined period of tiae. The 
5 water is heated during at least this predeterained 
period of tiwc, usually 10-60 ainutes. The water will 
then be supplied from housing or cartridge 1 directly to 
storage tank 26. The %iater in the storage tank 26 is 
kept out Of contact with air or other gases in the head- 
10 space of tank 26 by the barrier 29. This barrier 29 is 
in contact with the water and follows changes of water 
volume in the water ohjunber 56 of the tank 26. 

The vater in storage tank 26 can be difi^arged 
through dispenser 50. There is no chemical treatment of 
15 the water from the cartridge 1 to the storage tank 26 
and the dispenser 50- Treatment of water quality is 
substantially coapleted when the water leaves cartridge 
I. 

Apart from the above-described methods, the present 
20 invention also provides for a method for treating water 
ror use in a post-nix beverage dispenser wherein the 
ability of the syate» to treat the water can be 
monitored. In this method, water is also introduced 
into housing or cartridge 1. The watar will move 

25 through the housing by first flowing through the 
collector or mesh structure 2 and then through the 
filter 22. The filter 22 has a shorter useful life than 
the collector. The internal heater 6, the external 
heating-mantle 6a or the flame from gas cylinder 47 will 

30 heat the water within housing or cartridge i. 
Bicarbonate hardness of the water will be broken down 
and carbonates will be deposited on the collector or 
meah structure 2 thereby gradually reducing its proper 
functioning. A condition of the filter 22 will change 

35 as a function of the depositing of the bicarbonates on 
the mesh structure 2 such that the filter 22 will 
monitor the condition of the filter. The filter 22 will 



WO9«/30309 



20 

becoae completely blocked before tho «esh stiructure 2 %o 
thereby stop the flow of water. This blocked filter 22 
will therefore signal the need for maintenance of the 
collector or mesh structure 2. Because the flov of 
5 water will terrainate, a user will be forced to replace 
a spent: cartridge l. 

The apparatus and method of the present invention 
required little control, are eiaple to maintain and 
operate and are relatively inexpensive. In particular, 

10 the disposable cartridge 1 ie relatively simple and the 
non-^disposable contents of the apparatus require little 
maintenance. Therefore, the apparatus can economically 
treat water without entailing high capital expenditures* 
The present apparatus and method reduce water 

15 hardness and provide sterile water while removing many 
impurities of the water* A simple method for in^'home or 
in**store removal of microbiological contaminants, 
bicarbonate hardness, VOCs/THMs, chlorine, heavy metals 
and deaeration of water is provided- High reliability 

20 in the absence of technical monitoring or controls is 
obtained* This apparatus: and method are siiaple/ 
convenient and can safely be operated by non-qualified 
personnel- Moreover, this apparatus and method require 
only limited space thereby further reducing the overall 

25 cost. 

The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from 
the spirit and scope of the invention, and all such 
30 modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
following claims. 
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WHAT IS CIAIMED: 

1. A method for treating water camprlsing: 

providing a housing having a collector, an inlet, 
an outlet and a head^-space, the ho\x»ing defining a water 
troatttont chaaittbeir, the housing receiving watcir through 
5 the inlet; 

heating the water in the water treatment chamber 
for a predetermined period of time to break down 
bicarbonate hardness in the water; 

providing a collector on which precipitates from 
10 the water can be deposited; 

collecting gaees disentralned from the water in the 
head-space of the housing; 

providing a storage rank to receive water from the 
outlet of the housing; and 
15 keeping the water stored in the storage tank out of 

contact with air or other gases in a head-space of the 
storage tank by providing a collapsible water chamber 
including a movable hermetic barrier contacting the 
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water in the storage tank and capaJt>le of following 
20 changes of water volume in the water chainber.. 

2* The xwthod as recited in claim 1, wherein the 
storage tank has an air cushion therein, the movable 
barrier separating the water in the storage tank from 
the air cushion ^ the method fxirther comprises the steps 
5 of: 

exerting pressure on the movable barrier by the air 
cushion and by the water in the storage tanki the 
pressure on the movable barrier being variable; 

increasing pressure on the movable barrier by 
10 increasing an amount of water in the storage tank; 

decreasing pressure on the movable barrier by 
decreasing an amount of water in the storage tank; and 

preventing flow of water into the storage tank when 
pressure exerted on the movable barrier by the air 
15 cushion equals pressure exerted on the movable barrier 

by the water in the storage tank. 

3, The method as recited in claim 1, wherein the 
storage tank has a movable actuator and a level switch, 
the movable actuator being in contact with the movable 
barrier, the method further comprising the eteps of i 
5 moving the actuator toward the level switch as 

water is introduced into the storage tank; 

moving the actuator away from the level switch as 
water is discharged from the storage tank; 

terminating flow of water into the storage tank 
10 when the actuator contacts the level switch, the storage 

tank being full when the actuator contacts the level 
switch • 
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4. The method a& racited in claim i, fuxiAer 
ccaprising the oteps of: 

sensing when the storage tanX is full? 
turning off the heater aeana when the storage tank 
5 im full; 

turning the heater means bach on when water from 
the full storage tank is distcharged froa th« tank; 

determining temperature within the water treatment 
chamber; and 

delaying discharge of water from the water 
treatment chaaber until a predetermined temperature haa 
been reached for a predetermined penod of time after 
the heater means has been turned back on. 

5* The method ae recited in claim l, wherein the 
storage tank has an air cushion therein, the movable 
barrier separating the water in the storage tank froa 
the air cushion^ the method further comprises the step 
5 q£ e^eerting a back-pressure on the water treatment 

chaaiber by the air cushion. 

The method as recited in claia 1, wherein the 
collector is a mesh structure with baffles therein, the 
method further comprises the step of forcing water to 
flow over a tortuous path through the collector means 
5 due to the baffles. 

7* The method as recited in claim 1, further 
comprising the steps of: 

preheating water by passing the water through a 
heat exchanger prior to the water being received in the 
5 water treatment chamber; 

cooling water exiting the water treatment chamber 
by passing the water through the heat exchanger i heated 
water exiting the water treatment chamber being used to 
preheat the water being fed to the water treatment 
10 chamber; and 
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reducing tamperaturc of the water before passing 
the water through the heat exchanger to avoid 
precipitation of certain solids CroB the water passing 
through the heat exchanger. 

e. Water treated in accordance with the method of 
claim 1. 

9. A method for treating water coaprieing: 
introducing water into a housing, the housing 
having a collector and a head-spacer 

heating the watar in the houMing to break down 
5 bicarbonate hardness in the water; 

depositing carbonates on the collector; 
codepositing heavy metals on the collector due to 
change in pH of the water; 

collecting gases disentrained from the water in the 
10 head-space of the housing; 

naintaining the water in the housing for a 
predetermined period of time, the water being heated 
during at least the predetermined period of time; 

supplying water from the housing to a storage tank; 

15 and 

keeping the water stored in the storage tank out of 
contact with air or other gases in a head-space of the 
storage tank by providing a collapsible water chamber 
including a movable hermetic barrier contacting the 
20 water in the storage tank and capable of following 

changes of water volume in the water cdiamber. 
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10- The method as recited in claiia 9, vherein the 
* storage tank has an air cushion therein, the movable 
barrier separating the water in the storage tank from 
the air cushion, the aethod further coapri^ee the steps 
5 ofs 

exerting pressure on the movable barrier by the air 
cushion and by the water in the storage tank, the 
pressure on the movable barrier being variable; 

increasing pressure on the movable barrier by 

10 increasing an amount of water in the storage tankr 

decreasing pressure on the aovable barrier by 
decreasing an ainount of water in the storage tank; and 
preventing flow of water into the storage tank when 
pressure exerted on the movable barrier by the air 
15 cushion equals pressure exerted on the movable barrier 

by the water in the storage tank. 

11 • The method es recited in claim 9, wherein the 
storage tank has a movable actuator and a level switch, 
the movable actuator being in contact with the movable 
barrier, the method further comprising the steps or: 
5 moving the actuator toward the level switch as 

water is introduced into the storage tank? 

moving the actuator away from the level switch as 
water is discharged from the storage tank; 

terminating flow of water into the storage tank 
10 when the actuator contacts the level switch, the storage 

tank being full when the actuator contacts the level 
switch » 

12. The method as recired in claim 9, further 
comprising the steps of: 

sensing when the storage tank is full? 
tuzming off the heater means when the storage tank 
5 is full? 

turning the heater means back on when water from 
the full storage tank is discharged from the tank; 
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determining teap«r«ture within the water treatment 
chasber; and 

10 delaying discharge of water fron the water 

treatment chamber until a predeterained teaperaturc has 
been reached for a predetermined period of time after 
the heater neans has been turned iMick on» 

13. Water treated in accordance with the method of 
claim 9. 

14. K method for treating water comprising: 
introducing water into a housing, the housing 

having a collector and a filter, the filter having a 
shorter useful life than the collector; 
5 noving the water through the housing, the water 

first flowing through the collector and then through the 
filter; 

heating the water in the housing to break down 
bicarbonate hardneee in the water thereby depositing 

10 carbonates on the collector, oaid carbonates gradually 

reducing proper functioning of the collector; and 

monitoring a condition of the filter which changes 
as a function of the depositing of said bicarbonates 
thereon which will eventually block the flow of water 

15 through the filter, the collector being only partially 

blocked when the filter is completely blocked «uch that 
water could flow through the collector but the flow of 
water through the collector is prevented by the blocking 
of the filter, 

20 whereby a blocked filter signals need for 

maintenance of the collector. 

15- The method as recited in claim 14, further 
comprising the step of replacing the filter and the 
collector whereby the flow of water within the housing 
can resume to normal desired levels. 
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16* The method a$ recited In claim 14, further 
comprising the steps of; 

controlling residence time of the wat«r within the 
housing such that water remains in the housing tor a 
5 predetermined period of time; and 

collecting disentrained gases from water in the 
housing in a head*-space located in the housing. 

17. The method as recited in claim 14, further 
compristing the stepa of; 

forming carbon dioxide within the housing due to 
the break down of bicarbonate hardnees during the stiep 

5 of heating; 

removing dissolved air and the carbon dioxide from 
the water in the housing during the ©tep of heating; and 

removing volatiles from the water in the housing 
due to the step of heating with an attendant reduction 
.0 in ©olubility of the water and due to a stripping effect 

during the removal of dissolved air and carbon dioxide, 

1ft. Water treated in accordance with the method of 
claim 14. 
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